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Materials: RECl 3 (RE=Y, Yb and Er), Chitosan (CS), 1,3-diphenylisobenzofuran (DPBF), 2',7'-dichlorfluorescein-diacetate (DCFH-DA), oleic acid (OA), 1-octadecen (ODE), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC), N-hydroxy-succinimide (NHS), Poly(acrylic acid) (PAA), folic acid (FA) and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) were purchased from Sigma-Aldrich. Zinc (II) phthalocyanine (ZnPc) and Molybdenum(IV) sulfide (MoS 2 ) were obtained from Alfa Aesar.
All chemicals were used as received without further purification. CS stock solution (0.05 wt %) was prepared by dissolving CS in glacial acetic acid.
Synthesis of NaYF 4 :
Yb, Er Up-conversion Nanoparticles: NaYF 4 : Yb (18%), Er (2%) upconversion nanoparticles were synthesized following a reported procedure with a minor modification. [1] YCl 3 (0.8 mmol), YbCl 3 (0.18 mmol), and ErCl 3 (0.02 mmol) were added to a 100 mL three-necked flask containing 12 mL oleic acid and 15 mL octadecene (ODE). The solution was heated to 160°C under a nitrogen atmosphere to obtain a homogeneous solution with vigorous stirring and then cooled down to room temperature. Thereafter, a solution of NaOH (2.5 mmol) and NH 4 F (4 mmol) in 10 mL methanol solution was slowly added into the flask and stirred for another 30 min. Methanol was evaporated from the solution through slow heating, then the solution was degassed at 100 °C for 10 min, and subsequently heated to 300°C and maintained for 90 min under an argon atmosphere. After the solution was cooled down, nanoparticles were precipitated by adding ethanol and washed with cyclohexane and ethanol several times. : Yb, Er Nanoparticles (PAA-UCNPs): To form carboxyl-functionalized upconversion nanoparticles, a ligand exchange method was used through Poly(acrylic acid) (PAA). [2] Typically, PAA (150 mg) was mixed with 15 ml diethylene glycol (DEG) in a three-necked flask, and the solution was heated to 110 °C to S-3 obtain a homogeneous solution with vigorous stirring. 2.5 ml toluene solution containing 50 mg UCNPs was slowly added into the above solution at 110°C for 1 h under nitrogen atmosphere. The obtained solution was then heated to 240°C for 1.5 h. After cooling down to room temperature, excess dilute hydrochloric acid aqueous solution (0.1 M) was added, nanoparticles was obtained by centrifuging and washed several times with pure water.
Synthesis of

Synthesis of Chitosan-Functionalized Single-Layer MoS 2 Nanosheets:
Chitosanfunctionalized MoS 2 nanosheets (denoted as MoS 2 -CS) were synthesized by simple liquidphase exfoliation method. [3] Briefly, MoS 2 flakes (20 mg) were ground with NaCl for 60 min, then washed with deionized water to remove NaCl. The obtained ground MoS 2 flakes were dried at 60°C for 24 h, then added to a flask containing 20 mL oleum. The mixture was heated to 90°C for 8 h with vigorous stirring, the oleum-treated MoS 2 flakes were obtained by centrifugation and repeated washing, after that, they were redispersed into 20 mL of deionized water, subsequently, 10 mL of chitosan solution (0.05 wt %) was added dropwise to the above solution under bath sonication treatment. After bath sonication for another 40 min, the mixture was further probe-sonicated for 2 h at power of 320 W. MoS 2 -CS was collected by centrifuging and repeated washing with deionized water. In vitro PTT and PDT treatments: For PTT treatment, cells were cultured in 96-well plates at density 5×10 4 cells per well for 24 h, then different concentration of MoS 2 -UCNPs-FA/ZnPc was added to the wells and incubated for 2 h. After that, the cells were washed with PBS three times and irradiated using 808 nm NIR laser at a power density of 1 W/cm 2 for 6 min. Then, the cells were incubated for another 24 h. Thereafter, standard MTT assay was carried out to determine the cell viabilities. For PDT treatment, the method was the same with PTT treatment, except that 980 nm laser at a power density of 0.2 W/cm 2 was used. For combined treatment, cells were cultured in 96-well plates at 5×10 4 cells per well for 24 h, then 40 or 80 µg/mL MoS 2 -UCNPs-FA/ZnPc was added to the wells and incubated for 2 h.
Synthesis of MoS
After that, the cells were washed thoroughly and irradiated using 808 nm NIR laser at a power density of 1 W/cm 2 for 6 min. Subsequently, cells were irradiated with 980 nm laser at a power of 0.2 W/cm 2 for 5 min. After additional incubation for 24 h, cell viability was determined using standard MTT assay. 
Upconversion luminescent imaging of cells
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Figure S12. The body weight of mice in each group examined at different days after treatment.
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Figure S13. The representative H&E-stained images of the liver and kidney collected from the control group and different treatment groups. No liver and kidney damage was observed in each group. Scale bar = 500 m.
